1172

[A#345E Vol 40, No. 11, p. 1172-1179 (1994) (—&&#0) ]

ERMNBESEETNES L UEEETIL

VIRFE™?, ILUASEHE, SaRUE™

Modeling for the Strength of Glulam Beams and
for Their Probabilistic Distributions*!

Yoshihiko HIRASHIMA*2, Yukio YAMAMOTO*? and Shigehiko SUZUKI*2

Models were developed for predicting the modulus of rupture (MOR) of glulam beams and for
estimating the population of MOR. The criteria for rupture of a beam, Equation (1), is composed of
ratios of stress occurring in a lamina to the strengths of the lamina for bending and for tension. The
probabilistic model employed in this report is a Monte Carlo simulation using data sets of the
distances between knots, moduli of elasticity (MOE), and ultimate tensile strengths (UTS) of
laminae.

Bending tests were conducted for each twenty-five glulam beams of 89 mm X 235 mm cross sections
and 5 m in lengths produced in USA (A-GLT) and Japan (J-GLT). The data sets, the distributions
of MOEs and UTSs, and their relationships of linear regressions, including the distributibns of
distances between knots, were established for laminae sawn from the glulam beams tested.

Monte Carlo simulations were made to estimate the population of MOEs and MORs of glulam
beams using the data sets of laminae.

Kolmogorov-Smirnov tests were made to compare the simulation results with experimental data.
The statistical tests showed that the estimated distributions of MOEs and MORs of glulam beams by
using the model developed in this study agreed well with the experimental data.

Keywords :  glulam beam, strengh model, probabilistic model, Monte Carlo simulation.
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Table 1. Result of chi-square tests for goodness of fit for MOEs and UTSs.

Distribution types Normal Log-normal
Layers Outer Intermediate Inner Outer Intermediate Inner
A¥ O X X X X X
MOE ™ X O O X X O
A O X X X X X
UTS
J @) Q O X X O

@ Lamina sawn from A-GLT. ® Lamina sawn from J-GLT.
Notes: X : The null hypothesis can not be rejected at the 19 significance level. O: The null hypothesis can

be rejected at the 1% significance level.
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